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Doppler Echocardiography 
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THOMAS C. GIBSON, MB, FACC 
Burlington, Vermont 
This report presents a case of an unusually large un•
ruptured sin u's of Valsalva aneurysm complicated by 
right ventricular outflow tract obstruction, right coro•
nary artery occlusion and incomplete right bundle branch 
Before the advent of modem diagnostic techniques, the di•
agnosis of unruptured sinus of Valsalva aneurysm was rarely 
made on a living patient, and most of the reports (1-5) were 
based on autopsy or on cases found serendipitously at car•
diac surgery. More recently, two-dimensional echocardi•
ography has been used to diagnose and follow up relatively 
asymptomatic patients with unruptured sinus of Valsalva 
aneurysm (6-9). In our case, both two-dimensional and 
Doppler echocardiography were effective in defining the 
anatomy and demonstrating the cause and magnitude of the 
right ventricular outflow tract obstruction. 
Case Report 
History. A 64 year old white man presented to an out•
lying hospital with a 6 month history of exertional chest 
pain (partially relieved with nitroglycerin). dyspnea on ex•
ertion and exertional presyncope. He was initially hospi•
talized for a suspected acute myocardial infarction after a 
prolonged episode of chest pain, This was not confirmed, 
but his electrocardiogram did suggest a previous non-Q wave 
infarction of indeterminate age. Because of an impressive 
systolic murmur. an echocardiogram was done demonstrat•
ing what was initially thought to be an enlarged right ven•
tricle with evidence of pulmonary stenosis and possible atrial 
septal defect. Radionuclide angiography showed an enlarged 
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block. Two-dimensional and Doppler echocardiography 
were instrumental in preoperative diagnosis and post•
operative follow-up. 
(J Am Coli CardioI1986;7:438-42) 
right ventricle with a filling defect in the area of the right 
ventricular outflow tract. The patient was subsequently 
transferred to the University of Vermont for further evaluation. 
Physical examination. The patient was a thin, afebrile, 
acyanotic, white man in no acute distress. Vital signs were: 
blood pressure 130170 mm Hg, pulse 65/min, respiratory 
rate 16/min. The jugular venous and carotid pulses were 
normal. The lung fields were clear. The apical pulse was 
palpable 2 cm lateral to the midclavicular line in the fifth 
intercostal space, and was non sustained and discrete. A 
grade 3/4 low pitch crescendo-decrescendo systolic murmur 
was heard along the left sternal border with radiation to the 
apex and axilla. The first heart sound was normal and the 
pulmonary component of the second heart sound was soft 
and fixed. The intensity of the murmur was increased with 
maneuvers to increase afterload such as squatting and iso•
metric handgrip, and decreased with standing and post-Val•
salva maneuver. The murmur also increased with inspira•
tion. There was no hepatomegaly or peripheral edema, and 
other examination findings were normal. 
The electrocardiogram revealed normal sinus rhythm with 
incomplete right bundle branch block and T wave inversion 
in leads II. III, VF and VI to V4 . Chest X-ray film was 
initially interpreted as being consistent with left atrial and 
ventricular enlargement. Laboratory study results, including 
a nonreactive Venereal Disease Research Laboratory test, 
were normal. 
Diagnostic studies. Two-dimensional echocardiog•
raphy revealed a large (9.5 x 8 cm) cystic mass anterior 
to the aortic root that extended into the right ventricular 
outflow tract (Fig. I). Doppler ultrasound recording showed 
turbulent flow across the right ventricular outflow tract with 
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spectral dispersion consistent with "waterfall" flow with•
out evidence of a discrete jet or Doppler wave envelope 
(Fig. 2). 
At cardiac catheterization, a 49 mm Hg peak gradient 
was recorded between the right ventricle and main pul•
monary artery (Table I), and aortography demonstrated a 
large sinus of Valsalva aneurysm originating from the right 
coronary sinus in association with mild aortic regurgitation 
(Fig. 3). The aneurysm had a large neck incorporating the 
ostium of the right coronary artery which could not be se•
lectively catheterized. Multiple oxygen saturation deter•
minations from various chambers did not suggest intracar•
diac shunting. Left coronary angiography revealed total 
obstruction of the proximal right coronary artery with col•
lateral filling to the middle third of the vessel. Except for 
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Figure 1. Preoperative two-dimensional 
echocardiograms (left) and drawings 
(right) in the parasternal short- (A) and 
long- (B) axis views demonstrating a large 
smus of Valsalva aneurysm (An) of the 
right coronary sinus bulging into the right 
ventricular outflow tract. Ao = aorta; LA 
= left atrium; RA = right atrium. 
80 to 90% stenosis of a small first diagonal branch, the left 
anterior descending and left circumflex arteries were free 
of significant disease. 
Surgery. The aneurysm was 10 em in diameter with a 
defect involving the right sinus of Valsalva, incorporating 
the ostium of the right coronary artery with a sclerotic and 
obstructed proximal right coronary artery compressed over 
the superior aspect of the aneurysm itself. A saphenous vein 
graft was constructed to the distal right coronary artery, and 
the aneurysm was excised; a Teflon patch was used to re•
construct the right sinus (Fig. 4). A flap of aneurysmal tissue 
was then brought back over the patch to buttress the repair 
and allow additional support of the aortic valve, as well as 
to remove excess tissue from the right ventricular outflow 
tract. Pathologically, the resected tissue taken at surgery 
Figure 2. Doppler echocardiogram with sam•
ple volume (triangle) in the main pulmonary 
artery (parasternal short-axis view) demon•
strating spectral dispersion consistent with tur•
bulent flow ("waterfall effect"). IM/S = I 
meter/second; S = I second. 
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Table 1. Hemodynamic and Oximetry Data 
Oxygen 
Pressure SaturatIOn 
Site (mm Hg) (%) 
SVC 71 
lVC 81 
RA (mean) 8 74 
RV inflow 64/5 80* 
RVoutflow 35/5 
PA 1517 75 
PWP (mean) 9 
LV 125113 
Ao 125170 97 
*Considered to be secondary to madequate mlxmg and streaming effect 
around the enlarged aneurysm. No shunt was Identified during angiography 
or surgery. Ao = aorta; lVC = inferior vena cava, LV = left ventricle; 
PA = pulmonary artery; PWP = pulmonary wedge pressure; RV inflow 
= nght ventncular inflow tract; RV outflow = right ventncular outflow 
tract, SVC = superior vena cava. 
revealed an attenuated fibrotic myocardium with vacuolar 
degeneration compatible with aneurysmal wall. 
Repeat two-dimensional echocardiography showed no 
recurrence of the aneurysm postoperatively and at 6 months' 
duration (Fig. 5). The patient's New York Heart Association 
functional status improved from class III to class I, and he 
has remained asymptomatic up to 10 months postoperatively. 
Figure 3. Contrast aortogram in the left anterior oblique projection 
demonstrating a large sinus of Valsalva aneurysm involving the 
right coronary sinus. 
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Figure 4. Intraoperative anatomy demonstrating the large opened 
aneurysm (An) III continuity WIth the ascending aorta (Ao) at the 
valvular level. and the position of the Teflon graft (G). 
Discussion 
Previously reported cases. Since the first description 
of a ruptured sinus of Val salva aneurysm by Thumam (10) 
in 1840, more than 200 cases have been reported. Unrup•
tured sinus of Valsalva aneurysm causing right ventricular 
outflow tract obstruction is rare, and only six cases have 
been previously reported with hemodynamically docu•
mented right ventricular outflow tract obstruction by cath•
eterization. In 1972, Kerber et al. (11) described a 62 year 
old man with an unruptured sinus of Valsalva aneurysm and 
a 60 mm peak systolic gradient noted at catheterization and 
substantiated with radioisotope angiography. Taguchi et al 
(12), in their series of 45 patients operated on for sinus of 
Valsalva aneurysm, described a 35 year old man with an 
unruptured aneurysm and a peak systolic pressure gradient 
of 17 mm Hg between the right ventricle and main pul•
monary artery. Gerbode et al. (13) described a 47 year old 
woman with a 106 mm Hg peak systolic gradient across the 
right ventricular outflow tract associated with a sinus of 
Valsalva aneurysm, although there was evidence of "in•
fundibular stenosis" involving the right ventricular outflow 
tract as well. More recently, Ellis et al. (6) described a 
patient with sinus of Valsalva aneurysm complicated post•
operatively by recurrence and the new development of right 
ventricular outflow tract obstruction with a peak gradient of 
35 mm Hg. Desai et al. (9) documented an 83 mm gradient 
across the right ventricular outflow tract of a 32 year old 
man presenting with exertional dyspnea and palpitation. In 
both of the latter studies it was believed that two-dimen•
sional echocardiography was efficacious in making the di•
agnosis and following up the patient postoperatively. Warnes 
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et al. (8) reported on a 23 year old man who had documented 
right ventricular outflow tract obstruction at age 16 years 
(no gradient reported) secondary to an aneurysm of the right 
sinus of Valsalva that remained asymptomatic despite rup•
ture into the right ventricle, producing a 2.6-3.3 to I pul•
monary to systemic flow ratio requiring excision and aortic 
valvuloplasty. M-mode and two-dimensional echocardiog•
raphy were used in their study to demonstrate discontinuity 
between the anterior wall of the aorta and the ventricular 
septum. In the case reported here, not only was two-di•
mensional echocardiography instrumental in the diagnosis, 
but a Doppler study was able to localize the obstruction and 
demonstrate turbulent flow. Both modes were important in 
the postoperative follow-up study and subsequent 
management. 
Clinical presentation. It can be postulated that as sys•
temic arterial pressure increased in our patient, the aneurysm 
transiently expanded causing more right ventricular outflow 
tract obstruction that led to a decrease in cardiac output and 
presyncope. Coronary insufficiency and occlusion with in•
farction, secondary to expanding sinus of Val salva, have 
been well described (14-17) and were demonstrated at sur•
gery in our case. The right coronary artery was stretched 
and compressed over the large aneurysm. Conduction ab•
normalities are also relatively common because of the prox•
imity of the right coronary and noncoronary cusp to the 
common bundle of His and proximal portions of the right 
bundle and left anterior fascicle, with several reported cases 
(18-21) associated with complete heart block. 
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Figure 5. Postoperative two-dimen•
sional echocardiograms (left) and draw•
ings (right) in the parastemal short- (A) 
and long- (B) aXIs views demonstrating 
normal anatomic relations and evidence 
of patch material and residual aneurysmal 
tissue in the right ventricular outflow tract 
(RV). Abbreviations as in Figure J. 
Differential diagnosis. Although right ventricular out•
flow tract obstruction secondary to sinus of Valsalva an•
eurysm is rare, acquired right ventricular outflow tract ob•
struction due to extrinsic pressure has been reported (19) to 
be caused by a variety of conditions, including bronchogenic 
cancer, metastatic cancer, pericardial sarcoma, thymoma, 
malignant teratoma, pericardial mesothelioma, constricting 
pericardial band and sternal chondrosarcoma as well as ster•
nal callus formation at the site of a previous sternotomy. 
Diagnostic two-dimensional echocardiography and Doppler 
study can characterize most of these conditions and be used 
effectively to plan further invasive and noninvasive diag•
nostic and therapeutic options. 
Conclusions. This patient with a large congenital sinus 
of Val salva aneurysm demonstrated several complications, 
the most impressive being right ventricular outflow tract 
obstruction secondary to the large size of the aneurysm. 
Both the right coronary artery occlusion with subsequent 
inferior wall infarction and the incomplete right bundle branch 
block can also be attributed to the intrinsic mass effect of 
the expanding aneurysm. 
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